Preparation and evaluation of hydroxylated poly(glycidyl methacrylate-co-ethylene dimethacrylate) monolithic capillary for in-tube solid-phase microextraction coupled to high-performance liquid chromatography.
A hydroxylated poly(glycidyl methacrylate-co-ethylene dimethacrylate) (GMA-co-EDMA) monolithic capillary was prepared and investigated for in-tube solid-phase microextraction (SPME). The polymer monolith was synthesized by in-situ polymerization of GMA and EDMA in the presence of dodecanol and toluene as the mixed porogenic solvents. After polymerization, glycidyl groups were hydrolyzed with sulfuric acid to produce diol groups at the surface of the porous monolith. To investigate the extraction mechanism, several groups of model analytes (including neutral, acidic and basic) were selected to perform extractions. The resulting monolith showed high extraction selectivity towards polar compounds, which resulted from the enhancement of dipole-dipole and hydrogen bonding interactions relative to hydrophobic interactions. The equilibrium extraction time profiles were also monitored for those model compounds to assess the extraction capacity of the monolithic capillary. Moreover, the hydroxylated poly(GMA-co-EDMA) monolithic capillary exhibited satisfactory reproducibility and stability. Finally, the in-tube SPME-HPLC method, based on the developed monolithic capillary as the extraction media, was successfully applied to the determination of five polar organic contaminants in lake water.